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ABSTRACT
Responding to Parents’ Questions Regarding Polysorbate 80,
Aluminum, and Thimerosal in Vaccines
Elli Hugh
College of Nursing, BYU
Master of Science
Vaccines save millions of lives worldwide every year. Nevertheless, misinformation
regarding vaccine ingredients circulates on various media platforms and may negatively
influence parental decisions regarding childhood vaccinations. Three vaccine ingredients
commonly associated with parental vaccine concerns include polysorbate 80, aluminum, and
thimerosal. Common misconceptions about polysorbate 80 and neurological sequela exist within
the vaccine hesitant community. Additionally, aluminum has been incorrectly connected to
chronic disease in children. Though proven that thimerosal does not cause autism, vaccine critics
have now inaccurately reformed the argument claiming that it is the combination of thimerosal
and aluminum that causes autism. The purpose of this literature review is to provide a response
to these common queries by discussing the safety of polysorbate 80, aluminum, and thimerosal in
vaccines. By demonstrating that vaccine ingredients pose no threat to health, nurse practitioners
can provide accurate information to parents who can then make a well-informed decision
regarding childhood vaccinations.
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Responding to Parents’ Questions Regarding Polysorbate 80,
Aluminum, and Thimerosal in Vaccines
Vaccines are one of the most important public health achievements of all time (Oldfield
& Stewart, 2016). In fact, because of vaccines, infectious diseases such as polio have been
eliminated from the United States and the incidence of other diseases such as diphtheria, tetanus,
pneumonia, and varicella have dramatically decreased since the implementation of the
corresponding vaccine (Centers for Disease Control and Prevention [CDC], 2019a). The World
Health Organization (WHO) (2019a) estimates that vaccines have prevented a minimum of 10
million worldwide deaths and millions more were protected from vaccine-preventable illness
between 2010 and 2015 alone.
Without question, vaccines have radically reduced the spread of highly virulent diseases,
such as measles and pertussis, thus also preventing the morbidity and mortality associated with
these illnesses. For example, in the 1940s to early 1950s nearly all children acquired measles
infection by the age of 15 years (CDC, 2020). However, as a result of the CDC’s sedulous
implementation of the measles, mumps, rubella (MMR) vaccine, measles was no longer endemic
in the United States by the year 2000 (CDC, 2020). Prior to the development of the pertussis
vaccine, approximately 200,000 cases of pertussis were reported every year. Once the pertussis
vaccine was introduced in the United States, however, the incidence of pertussis decreased by
80% (CDC, 2018a).
Despite the fact that healthcare providers (HCPs), such as nurse practitioners (NPs), are
the most prominent and influential source of vaccine-related information (Tabacchi et al., 2017),
some parents still rely on alternative sources for vaccine information, especially vaccine safety
information (Damnjanovic et al., 2018). With the growing population of vaccine-concerned
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parents, the specific information sources utilized by parents strongly influences vaccine decisions
(Glanz et al., 2015). Some parents have turned to various media outlets to retrieve information
regarding childhood vaccinations (Chung, Schamel, Fisher, & Frew, 2017); however, these
parents may also develop a fear of vaccination side effects that are so prominently portrayed
through the media and through word of mouth with friends and family members (Chung et al.,
2017; Rossen et al., 2019). YouTube, for example, is just one media outlet for vaccine
information but is often utilized as a platform to share vaccine misinformation. In fact, 65.5% of
the vaccine-related videos on YouTube discouraged the use of vaccinations (Basch et al., 2017).
As part of parental vaccine concerns regarding safety, the question of vaccine ingredients
is of particular interest for some parents who hesitate or refuse to vaccinate their children (Lieu
et al., 2017). Parents who hesitate or refuse to vaccinate their children share specific concern
regarding vaccine ingredients (Saada et al., 2015). In fact, parental concern regarding vaccine
ingredients is the second most commonly cited reason for adopting a nontraditional vaccine
schedule (Lieu et al., 2017). The belief among these parents is that vaccine ingredients may lead
to chronic disease states, cancer (Saada et al., 2015), brain damage, or behavioral problems
(McKee & Bohannon, 2016). Additionally, some parents with concerns regarding childhood
vaccinations believe vaccine ingredients may also contribute to the development of autoimmune
disease, seizures, and food allergies (Evrony & Caplan, 2017).
Communicating effectively with vaccine-hesitant or vaccine-refusing parents can be
challenging for HCPs (Kempe et al., 2015) for a variety of reasons, including the fact that HCPs
often have inadequate information to sufficiently address parents’ questions (Paterson et al.,
2016). Nevertheless, NPs must be able to successfully address parental concerns regarding
vaccinations through educational efforts and effective communication strategies
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(Papachrisanthou & Davis, 2019). Therefore, the purpose of this article is to discuss three
common ingredients that vaccine-hesitant or vaccine-refusing parents deem as unsafe by
explaining the ingredients’ purpose and safety, thus providing NPs with the information needed
to effectively alleviate parental concerns.
Parental Questions
Parental Question 1: Which vaccines include polysorbate 80?
Parental Question 2: Is polysorbate 80 safe for ingestion and injection?
Parental Question 3: Does polysorbate 80 cross the blood brain barrier and lead to
neurological problems?
Parental Question 4: Which vaccines contain aluminum and thimerosal?
Parental Question 5: Are metals such as aluminum and thimerosal in vaccines toxic to
children?
Parental Question 6: Can the aluminum in vaccines cause chronic disease in children?
Methods
A review of the literature was conducted, focusing on articles published within the last 5
years. The review included publications regarding common reasons for parental refusal of
childhood vaccinations, as well as to identify vaccine ingredients of concern to parents. Searched
databases included CINAHL, MEDLINE, Pub Med and Google Scholar. While this search
yielded articles, the search criteria were then expanded to include books outlining how vaccine
beliefs have evolved over the past 200 years. Furthermore, websites authored by well recognized
and highly reputable organizations, such as the Centers for Disease Control and Prevention
(CDC) and the WHO, were reviewed to identify the history of vaccines, particularly how
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vaccines have minimized the spread of preventable diseases. In addition, Publichealth.org and
CDC websites were reviewed to evaluate the safety of common vaccine ingredients.
Inclusion criteria comprised articles, books, and websites regarding infant and childhood
vaccinations. Search terms included the following key words: MMR, Hep B, Dtap, HIB,
exemption, additive, active ingredient, preservative, sorbitol, polysorbate 80, aluminum,
mercury, thimerosal, and emulsifiers. Articles were then narrowed by searching for terms such as
harm, adverse effects, side effects, vaccine injury, and Autism. Articles regarding adult and
travel vaccinations were excluded.
Results
Polysorbate 80
Parental Question 1: Which vaccines include polysorbate 80?
Response. Polysorbate 80 is a common vaccine ingredient and is found in vaccines: DTaP
(Infanrix), DTaP-IPV (Kinrix and Quadracel), DTaP-HepB-IPV (Pediarix), DTaP-IPV/Hib
(Pentacel), Hep B (Heplisav-B), HPV (Gardasil 9), Influenza (Fluad, Fluarix, Flucelvax, and
Flulaval), Men B (Trumenba), PCV13 (Prevnar 13), Rotavirus (RotaTeq), Tdap (Boostrix), and
Zoster (Shingrix) (CDC, 2019b).
Parental Question 2: Is polysorbate 80 safe for ingestion and injection?
Background. The use of polysorbate 80 in vaccinations has gained worldwide interest
over the last few years in the vaccine-hesitant community and on various Internet sites
(Commonwealth of Australia, 2018; World Health Organization [WHO], 2017). In websites such
as The Vaccine Reaction, Vaccine Impact, the Truth Snitch, and the Children’s Health Defense,
and books such as Miller’s Review of Critical Vaccine Studies; Vaccination Voodoo: What you
don’t know about Vaccines; and Vaccine Epidemic: How Corporate Greed, Biased Science, and
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Coercive Government Threaten our Human Rights, our Health, and our Children, vaccine
skeptics report polysorbate 80 has not been properly researched and, consequently, the safety of
polysorbate 80 in vaccines cannot be established.
Response. Polysorbate 80 is a necessary stabilizing agent in oral and injected
vaccinations, and is also an emulsifier that keeps fat soluble and water soluble substances mixed
in solutions (Offit & Bodenstab, 2019; Oxford Vaccine Group, 2019; United States Food and
Drug Administration [USFDA], 2018a). Polysorbate 80 is a safe substance commonly found in
ice cream, frozen custard, ice milk, and fruit sherbet (USFDA, 2018b). Ice cream, for example,
contains 170,000 micrograms of polysorbate 80 in a ½ cup serving to slow melting time and to
make the ice cream smoother. Comparatively, the oral vaccination Rota Teq has only a minute
amount, 170 - 860 micrograms, of polysorbate 80 (Offit & Bodenstab, 2019; Merck Canada Inc.,
2018). Additionally, the PCV 13 is an injectable vaccine that contains an even smaller amount of
100 micrograms of polysorbate 80 (Institute for Vaccine Safety, 2018) in comparison to the Rota
Teq vaccine. The polysorbate 80 in the PCV 13 vaccines prevents clumping in solution and
allows the vaccine to be more readily available for use (Gadzinowski et al., 2015). Furthermore,
the safety of polysorbate 80 has been established in injectable forms. In a double blind,
randomized, control study of 500 infants who received a dose of PCV 13 vaccine, either with or
without polysorbate 80, demonstrated no differences in adverse effects or systemic reactions
(Gadzinowski et al., 2015).
Parental Question 3: Does polysorbate 80 cross the blood brain barrier and lead to
neurological problems?
Background. Because polysorbate 80 has been known to affect the blood brain barrier
(BBB), vaccine opponents describe it as a vehicle carrying vaccines directly into the brain
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(Brownstein, 2019). Similarly, vaccine opponents claim that the presence of polysorbate 80
allow for toxic vaccine ingredients, such as aluminum, to also cross the BBB (Truth Snitch,
2017). For example, vaccine opponents believe the presence of polysorbate 80 and aluminum in
some vaccines explains why some children faint, experience seizures, or suffer other
neurological problems after receiving vaccines (Vaccine Choice Canada, 2015).
Correspondingly, other vaccine rivals suggest that the polysorbate 80 and aluminum in vaccines
can cause Autism or other developmental learning disabilities (Palevsky, 2018a; Palevsky,
2018b). Furthermore, some vaccine opponents report that once aluminum and other neurotoxins
cross the BBB, conditions such as encephalitis and irreversible brain damage can occur (Habakus
& Holland, 2011; Parpia, 2016).
Response. The BBB prevents the transportation of 98% of small molecules and 100% of
large molecules from entering the brain (Chacko et al., 2018; Tian et al., 2011). Polysorbate 80 is
purposefully added to certain medications to allow the passage of impenetrable substances into
the brain to create viable treatment options for brain cancers, brain tumors, Alzheimer's and
Parkinson’s diseases (Chacko et al., 2018; Khemariya & Khemariya, 2016). For small molecules
to pass into the brain, 3-30 mg/kg polysorbate 80 is required in the solution (Chacko et al., 2018;
Pardridge, 2005). However, most vaccines contain less than 0.1 mg of polysorbate 80, with
influenza vaccine (Fluad) having the highest concentration of polysorbate 80 at only 1.175 mg
(Institute for Vaccine Safety, 2018). Thus, the amount of polysorbate 80 utilized in vaccines is at
least three times lower than the amount required to cross through the BBB.
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Aluminum and Mercury
Parental Question 4: Which vaccines contain aluminum and thimerosal?
Response. Aluminum is found in DT (generic), DTaP (Daptacel and Infanrix), DTaPIPV-Hep B (Pediarix), DTaP-IPV (Quadracel), DTaP-IPV-Hib (Pentacel), Hib (PedvaxHIB),
Hep A (Havrix and Vaqta), Hep B (Engerix-B and Recombivax), Hep A-Hep B (Twinrix), HPV
(Gardasil 9), Japanese Encephailitis (Ixiaro), Men B (Bexsero and Trumenba), PCV13 (Prevnar
13) (CDC, 2019b).
Thimerosal is an ethylmercury preservative that is the most widely utilized form of
organic mercury (CDC, 2015b). Thimerosal is found in Influenza (Afluria, AfluriaQuad,
Flucelavax Quad, Flulaval Quad, Fluvirin, FluZone Quad), Japanese Encephalitis (JE-Vax), and
Td (generic) vaccines (Institute for Vaccine Safety, 2018).
Parental Question 5: Are metals such as aluminum and thimerosal in vaccines toxic to
children?
Background. Some vaccine opponents advocate for the removal of all aluminum and
thimerosal from vaccines stating that these substances are heavy metals, noxious for children,
and can have long lasting consequences to the health of children (Tomljenovic & Shaw, 2012).
For example, the Vaccine Resistance Movement (n.d.) claims that the metals present in vaccines,
such as aluminum and thimerosal, have an affinity for the brain and affect the neurological
development in young children causing conditions such as Autism (Vaccine Resistance
Movement, n.d.). Even after the removal of thimerosal from almost all vaccines in 2001 (CDC,
2015b), vaccine opponents suggest that the reason Autism rates continued to rise is because the
presence of aluminum in other vaccines prevents the removal of thimerosal from the body
(Mercola, 2010; Mercola, 2011).
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Response. Aluminum has been used in the construction of vaccines for over 90 years and
boosts the immune system’s response to a vaccination. When a small amount of aluminum is
added to a vaccine, smaller amounts of the antigen creates an adequate immune response,
thereby lessening the number of vaccines needed to achieve a satisfactory level of immunity
(Fernandez, 2016; Offit & Bodenstab, 2018). Most childhood vaccines contain 0.125 mg - 0.85
mg of aluminum per dose, which is well below the minimum risk level of 1-2 mg/kg of body
weight per day (Fernandez 2016; Keith et al., 2002; Mitkus et al., 2011).
The fact that there are different types of mercury, ethylmercury versus methylmercury,
can be confusing for parents who are concerned about a link between vaccines and Autism.
Methylmercury is the potentially toxic form of mercury found in soil, water, air, fish, and
shellfish. Ethylmercury, a safe component of thimerosal, is utilized in vaccines to prevent the
growth of bacteria in multi-dose vials, thereby persevering the vaccine. Because ethylmercury is
safely and quickly metabolized by the body and excreted through stool, it is a safe additive in
vaccines (USFDA, 2018c). Aside from the nine scientific research studies disproving the
thimerosal-Autism theory of the 1990s (Offit & Bodenstab, 2018), up to 127 genes have now
been identified in the pathophysiology of Autism (Gasparini et al., 2015). Furthermore, a 10-year
investigation of presumed seizures and encephalopathy conditions secondary to receiving
vaccines revealed that most children already had a pre-existing neurological or genetic disorder
(Lateef et al., 2015). To date, there is no link between Autism and any vaccine or vaccine
ingredient, such as thimerosal (CDC, 2015a; Madsen et al., 2002; Taylor et al., 2014).
Parental Question 6: Can the aluminum in vaccines cause chronic disease in children?
Background. The belief that vaccine ingredients, such as aluminum, trigger an
autoimmune response in the body is common among vaccine antagonists. Such a reaction is
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known as autoimmune/inflammatory syndrome induced by adjuvants (ASIA) and was first
recognized as a condition in an article by Miller (2016) in the Journal of American Physician
and Surgeons. ASIA is hypothesized to be a cause of several conditions including multiple
sclerosis, macrophagic myofasciitis, chronic fatigue, chronic diffuse myalgia, arthralgia and
impaired psychomotor control (Miller, 2016). The information in Miller’s (2016) article has been
widely propagandized via websites such as Clinical Neurology News and the Children’s Health
Defense.
Response. Aluminum is the third most bountiful element in the earth and is found in air
and water (Fernandez, 2016; Keith et al., 2002), as well as in food such as herbs, spices (López
et al., 2000), leavening agents, anticaking agents, coloring agents (Soni et al., 2001), pancake
mix, waffle mix, baking powder, and cheeses (Saiyed & Yokel, 2005). By 6-months of age,
breastfed infants will consume 10 mg of aluminum in breastmilk, while infants who drink
formula will have consumed 30-120 mg of aluminum (Offit & Moser, 2011). In contrast, the
collective amount of aluminum found in all recommended vaccines during the first 6 months of
life is only 4 mg (Meissner, 2017), much less than what infants consume from formula or
breastmilk. In fact, the amount of aluminum in vaccines is so negligible that when blood samples
are obtained before and after the administration of a vaccine, the amount of aluminum present in
blood is undetectable(Offit & Moser, 2011). Thus, aluminum is a safe ingredient in vaccines
(USFDA, 2015).
Discussion
Communicable diseases for which there are no vaccines can become worldwide
pandemics. The recent and devastating effects of the novel coronavirus (COVID-19) on
healthcare systems worldwide demonstrates, firsthand, the importance of vaccines. The first
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outbreak of COVID-19 was reported to the WHO on December 31, 2019. In the absence of a
viable vaccine, COVID-19 spread to every continent within a 3-month period, infecting more
than one million people and resulting in over 52,000 deaths. On March 11, 2020, the WHO
(2020) declared the COVID-19 epidemic had become a pandemic. The rapid infectious rates and
increase in disease severity created a shortage in medical resources including ventilators, oxygen,
hospital beds in the intensive care unit, personal protective equipment, and a shortage in medical
staff (Ranney et al., 2020; Supady et al., 2021). Similar to COVID-19, the Spanish Flu of 1918
infected 33% of the globe and took the lives of 500 million people worldwide. Because there was
no vaccine against the Spanish Flu, the only means of protection against the disease was social
distancing, quarantining, and hand washing (CDC, 2019c).
Unfortunately, with vaccine hesitancy and vaccine exemptions on the rise (Damjanovic,
et. al, 2018; Wang et al., 2014), vaccine-preventable diseases may return, mutate, or become
resistant and place those who are vaccinated at-risk of developing a community acquired disease.
In order to protect the public from highly infectious and airborne diseases, such as measles,
vaccination rates must be between 90-95% (Sadarangani, 2016); however, approximately 86% of
children receive the first dose of measles vaccine and less than 70% of children complete the
measles vaccine series (WHO, 2019d). In fact, the infamous Disneyland measles outbreak in
2014 was fueled by a measles vaccination rate of only 43% in the communities surrounding the
theme park (Evrony & Caplan, 2017).
Outbreaks of measles infection, like other vaccine-preventable diseases, have global
implications. As a result of declining vaccination rates, measles is now endemic in 12 European
countries, and resulted in 140,000 deaths worldwide during 2019 (WHO, 2019c; 2019d). Prior to
the administration of the measles vaccine in the United States, nearly 3 to 4 million people
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contracted the disease, deaths ranged from 400-500, and approximately 1,000 people developed
encephalitis every year (CDC, 2018b). Because of the catastrophic effects of highly virulent
diseases, such as measles, the WHO (2019b) declared vaccine hesitancy a threat to global health.
In addition to the declining vaccination rates of measles, vaccination rates of Haemophilus
influenzae type b, pneumococcal, hepatitis A, hepatitis B, and rotavirus vaccination rates are also
well below the 90% benchmarks (Hill et al., 2016), and pose a risk to community members. As a
result, if vaccination rates continue to decline, the worldwide population could suffer similar
catastrophic consequences as COVID-19 or the Spanish Flu.
Implications for Clinical Practice
In an era when information and, unfortunately, misinformation is easily accessible
through various media sources, it is important for NPs to stay abreast of common vaccine
misconceptions and know how to effectively respond to parents’ vaccine questions. Because NPs
are such a trusted source of health information (Traczynski & Udalova, 2018), they are in a
position of tremendous influence when it comes to the vaccine-related decisions of parents. NPs
must know how to effectively respond to parental vaccine questions, especially common
questions regarding vaccine ingredients, otherwise parents may instead rely upon unreliable
media sources (McKee & Bohannon, 2016). When NPs are prepared to respond to parental
concerns regarding vaccine ingredients with accurate, research-based information, parents can
truly make well-informed decisions regarding childhood vaccines.
Conclusion
Because infectious diseases can have globally catastrophic effects, it is pivotal that NPs
are well-educated on the misinformation propagated by vaccine opponents regarding vaccines.
Parents often question the safety and purpose of vaccine ingredients such as polysorbate 80,
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aluminum and thimerosal. By becoming educated on common parental concerns regarding
polysorbate 80, aluminum, and thimerosal, the NP will be well positioned to alleviate parents’
concerns and assist parents in making informed decisions regarding vaccines.
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Table 1
Parental Education Handout Regarding Polysorbate 80
Vaccine
Ingredient
Polysorbate 80

Vaccines

Parental Concern

Ingredient Purpose

Facts

DTaP
• Infanrix
DTaP-IPV
• Kinrix
• Quadracel
DTaP-HepBIPV
• Pediarix
DTaP-IPV/Hib
• Pentacel
Hep B
• Heplisav-B
HPV
• Gardasil 9
Influenza
• Fluad
• Fluarix
• Flucelvax
• Flulaval
Men B
• Trumenba
PCV13
• Prevnar 13
Rotavirus
• Rota Teq
Tdap
• Boostrix
Zoster
• Shingrix

• Polysorbate 80 is not
well researched and
may not be safe.
• Polysorbate 80 crosses
the blood brain barrier
and causes:
o Fainting
o Seizures
o Autism
o Developmental
learning
disabilities
o Encephalitis
o Irreversible
brain damage.

Polysorbate 80 is a
stabilizing agent in oral
and injected
vaccinations and is an
emulsifier that keeps fat
soluble and water
soluble substances
mixed in solutions.

• Polysorbate 80 is safe and wellstudied.
• Polysorbate 80 is a common
ingredient in ice cream that slows
melting time and makes ice cream
smoother. Half a cup of ice cream
has 170,000 mcg of polysorbate
80.
• To cross blood brain barrier, 3-30
mg/kg is needed.
• Most vaccines contain less than 0.1
mg polysorbate 80.
• Fluad has the highest concentration
of polysorbate 80 at 1.175 mg.
• Polysorbate 80 in vaccines is at
least three times lower than the
amount needed to disrupt the blood
brain barrier.
• Study of 500 infants who received
vaccines with and without
polysorbate 80 showed no
differences in adverse effects or
systemic reactions.
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Table 2
Parental Education Handout Regarding Aluminum
Vaccine
Ingredient
Aluminum

Vaccines
DT
• Generic
DTaP
• Daptacel
• Infanrix
DTaP-IPV-Hep B
• Pediarix
DTaP-IPV
• Quadracel
DTaP-IPV-Hib
• Pentacel
Hib
• PedvaxHIB
Hep A
• Havrix
• Vaqta
Hep B
• Engerix-B
• Recombivax
Hep A-Hep B
• Twinrix
HPV
• Gardasil 9
Japanese Encephalitis
• Ixiaro
Men B
• Bexsero
• Trumenba
PCV13
• Prevnar 13

Parental Concern

Ingredient Purpose

• Aluminum is a neurotoxin o Aluminum boosts the
immune system
that can build up in an
response to vaccines.
infant’s immune system
o
Aluminum allows for
and reach toxic levels that
fewer antigens in
affects the brain.
vaccines and the
• Aluminum causes:
overall number of
o Autism
vaccines needed in a
o Delays in
series to obtain
neurological
adequate immunity.
development
o Autoimmune/inflammatory
Syndrome Induced by
Adjuvants which
causes multiple
sclerosis,
macrophagic
myofasciitis, chronic
fatigue, chronic
diffuse myalgia,
arthralgia and
impaired
psychomotor control.

Facts
• Aluminum is the third most bountiful
element on earth.
• Aluminum is found in air, water, and
foods.
• By 6-months of age, breastfed
infants consume 10 mg of aluminum
in breastmilk.
• By 6-months of age, formula-fed
infants consume 30-120 mg of
aluminum in formula.
• Most vaccines contain 0.125 – 0.85
mg of aluminum per dose which is
well below the minimum risk level
of 1-2 mg/kg of body weight per
day.
• All vaccines recommended during
the first 6-months of life collectively
includes 4 mg of aluminum.
• When blood samples are collected
before and after administering
vaccines containing aluminum, the
aluminum level in blood is
unchanged.
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Table 3
Parental Education Handout Regarding Thimerosal
Vaccine
Ingredient
Thimerosal

Vaccines
Influenza
• Afluria
• AfluriaQuad
• Flucelavax
Quad
• Flulaval Quad
• Fluvirin
• FluZone Quad
Japanese
Encephalitis
• JE-Vax
Td
• Generic

Parental Concern
• Thimerosal is an ethylmercury
preservative that can build up in an
infant’s immune system and reach
toxic levels that affects the brain.
• Thimerosal causes:
o Autism
o Delays in neurological
development
o Seizures
o Encephalopathy

Ingredient Purpose
• Thimerosal prevents
bacterial growth in
multi-dose vaccine
vials.

Facts
• Thimerosal is safely
and quickly
metabolized by the
body.
• Nine separate
research studies have
definitively disproven
any link between
thimerosal and
Autism.
• A 10-year
investigation proved
there is no correlation
between thimerosal
and seizures and
encephalopathy.

